The dynamics of gene expression, lipid composition and DNA methylation reprogramming are different during in vitro maturation of pig oocytes obtained from prepubertal gilts and cycling sows.
This study aimed to characterize the gene expression, lipid composition and DNA methylation reprogramming during in vitro maturation (IVM) of pig oocytes with different developmental competencies. We used prepubertal gilts and cycling sows as a model to obtain oocytes with different levels of competency. We found that genes involved in lipid metabolism, SLC27A4, CPT2 and PLIN2, and DNA methylation, DNMT3A, TET1 and TET3, possessed altered transcript expression levels during IVM. Specifically, SLC27A4 mRNA (p = 0.05) increased in oocytes from cycling females, whereas CPT2 (p = 0.05), PLIN2 (p = 0.02) and DNMT3A (p = 0.02) increased in oocytes from prepubertal females during IVM. Additionally, TET3 mRNA increased during IVM in oocytes from prepubertal (p = 0.0005) and cycling females (p = 0.02). The TET1 transcript decreased (p = 0.05) during IVM in oocytes from cycling sows. Regarding lipid composition, mass spectrometry revealed a cluster of ions, with molecular masses higher than m/z 700, which comprises a group of complex phospholipids, was identified in all groups of oocytes, except in those from prepubertal gilts. With respect to DNA methylation reprogramming, it was noted that the less competent oocytes were not able to reprogramme the XIST gene during IVM. We conclude that the maternal mRNA store, lipid composition and epigenetic reprogramming are still being established during maturation and are related to oocyte competence. In addition, we propose that the methylation pattern of the XIST may be used as molecular marker for oocyte competence in pigs.